La Réunion Island is located in the tropical zone (21° S 55° E). It has a volcanic origin and is submitted to intense erosion. Soil erosivity is analyzed with one year of UHF wind profiler data located at sea level. Raindrop vertical kinetic energy flux (terminal fall speed) and raindrop horizontal kinetic energy flux (raindrop entrainment by horizontal wind) are essential parameters of rainfall erosivity. Measurements of reflectivity, vertical and horizontal wind allow us, with suitable assumptions to determine these two quantities. Many tests are made on different radar parameters for selecting Rain echoes. The stronger precipitation events are during the rainy season and in June (passage of fronts). During dry season, there is evaporation from 800m (UHF radar) to the ground(raingauge) and the vertical velocity increases from 3000m to 1500m. For all the heights, the horizontal kinetic energy fluxes are more important than the vertical kinetic energy fluxes.
INTRODUCTION
La Réunion Island located in the tropical zone (21° S, 55° E) has a volcanic origin that explains its roughly circular shape of 60 km mean diameter and its culmination at 3000 m altitude (Fig 1) . Réunion Island is often subject to precipitation, in the wet season with storms or in winter with the passage of fronts or during the dry season due to the quasi permanent humid trade winds and elevated orography. Altogether these induce rain water accumulation exceeding 300 mm a month when averaged over all the territory. Living activities, vegetation, terrain use and landscape modelling through soil erosion, are here more than in other regions of the world strongly conditioned by the precipitation regime. The ability of wind profilers (UHF or VHF) to estimate raindrop size distribution (DSD) has been demonstrated by several investigators using various techniques (Wakasugi et al. [6] ; Rajopadhyaya et al. [5] ). Murata et al. [4] examined the relationship between wind and precipitation with UHF radar, GPS Rawinsondes and Surface Meteorological Instruments at Kototabang, West Sumatera during September-October 1998. To analyze the erosion on a watershed, raingauges are located on the slope of the watershed of La Riviere des Pluies located in the North East of Reunion Island and a UHF radar is located at the outlet of the watershed at the sea level . Radar-derived precipitation and winds are obtained at all heights from 800 m up to 3000 m, the upper height of the watershed. In this paper, we present an analysis of one year of data obtained from May 2009 to April 2010. After a calibration of the radar data, the rainfall rates obtained by the radar at 800 m and those obtained by a pluviometer located beside the radar will be compared during all the year. Vertical velocity of the droplets at a number of heights and a comparison of vertical and horizontal flows of kinetic energy(VKF, HKE resp.) will be done using the UHF radar. But first of all, we will present the characteristics of the radar and the method to obtain vertical and horizontal kinetic energy fluxes of the raindrop.
PRESENTATION OF THE RADAR AND METHODOLOGY
The UHF profiler is a Degreane Horizon PCL1300 working with a 1290 MHz transmitted frequency, a 3.5 kW peak-power and five beams with a 8.5° aperture comprising a vertical beam and 4 oblique ones of a 13° zenithal elevation disposed every 90° in azimuth, (Fig.  2 ). This radar has been described in Campistron and Réchou [2] . It provides during a cycle of 4 minutes, in clear air and raining conditions, vertical profiles of reflectivity, three components of the wind, Doppler spectral width and skewness. Vertical profiles of the radial velocity, reflectivity, and spectral width are obtained from 75 m up to a height of about 4 km, with a 75-m vertical resolution and a 5-min temporal resolution. The methodology defined by Campistron and Réchou [2] uses the set of equations(1-9). It's assumed that on the average the raindrop size distribution N(D), where D is the diameter, follows a gamma function (Eq. 1) Eq. 2 and 3 give the raindrop fall speed in still air taking into account the change of density with height (Atlas et al. [1] ),). The quadratic form 4 relating parameters µ to Λ allows to reduce Eq. 1 to a two-parameter problem (Chu and Su [3] ). <Wf> and <Z>, the mean vertical velocity and reflectivity factor respectively, are quantities measured by the profiler at the resolution of the pulse volume. Eq. 5 and 6 give their expression deduced from Eq. 1 and 2 after integration over the diameter interval supposed to extend from 0 to infinity. With the same procedure the expression of the precipitation rate R is obtained (Eq. 7).
(9) ρ and ρw are air and water density respectively. Γ is the gamma function. mksa units are used.
The rain kinetic energy flux crossing an horizontal surface of unit area during a unit time is decomposed here into a vertical kinetic energy flux VKEF function of raindrop vertical velocity Wf (Eq. 9), and an horizontal kinetic energy flux HKEF related to the raindrop entrainment by the wind velocity V (Eq. 8). To get rain integrated parameters it is assumed that air vertical velocity is negligible in front of the raindrop fallspeed. To fulfill this assumption, a spectral average is made over 3 radar cycles (~ 15 min). Only signal with vertical velocity smaller than -2 ms-1and larger than -9 ms-1, reflectivity factor larger than 5 dBZ, and normalized skewness smaller than -0.1 are considered as rain echoes and retained. The threshold on skewness is very efficient to remove snow echoes.
ANALYSIS OF THE DATA
The most important step of this analysis is the calibration of the radar. It is based on the comparison between rain rate measured by the profiler at the lowest height as possible (600m) considering signal saturation, receiver linearity, and ground clutter and the raingauge located beside the radar. To avoid the presence of strong vertical air velocities and with high relative humidity to minimize rain modification during its fall, long term precipitation relatively intense was chosen. The radar constant was modified until the best agreement was found between raingauge and radar measurements. Fig 2  shows an example of comparison between radar and raigauge rainrate during the 9-10 March(stratiform and convective precipitation reaching 40m/s) . The time series of the comparison show a good correspondence between both instruments. The profiler gives an under estimation on rain rate about 10 %. The radar times series has 15% less data than the raingauge times series. This loss of radar data might be explained by the effect of the rejection tests on echoes coming from region with substantial air vertical velocity. Between May 2009 to April 2010, there was 89 days of rain. Due to passage of fronts during winter season or from November to the begin of April which corresponds to the rain season, there are more elevated rainrate. By a comparison with raingauge and radar at 800 m (Fig 3) , most of the time during dry season, there are more precipitation in 800 m than at the ground. The more important precipitation during some cases of wet season or in winter in the ground than in the radar data means that the precipitation are not spatially homogeneous. The comparison between the duration of the rain and the rainrate done at 800m (Fig 4) shows clearly that there isn't any correlation. But it can be seen that the longest periods of rain(between 6 and 8 hours) are more during the wet season or in winter time in association with the passage of fronts. But not all the intense precipitation event are associated to long duration of rain. It could be expected that the vertical velocity of the raindrop would be more important in the lower levels than in the upper levels( Fig 5) . It is true when the vertical velocity is less than 6m/s during dry season but when it is more intense precipitation(wet season), the vertical velocity is often more important in the upper levels(between 2 and 3 kms )than in the lower levels. Regarding the kinetic energy fluxes at various heights (Fig 6a-b) , the vertical kinetic fluxes are less than the horizontal kinetic ones which means that the erosion is more affected by the horizontal wind than by the vertical wind. The difference is even bigger during the dry season due to lower vertical velocity of the droplet and to enhanced easterlies. Moreover, in the upper levels, in some intense rain during June or in the wet season , HKE can be really strong up to more than 500 mWatt/M 2 . The VKF in such cases can also be stronger but not all the time. Indeed, there is a strong variation of the vertical velocity profiles from cases to cases. During a storm, in the upper part of the Island, the horizontal winds are bigger than in the lower part(below 1km). During other cases, VKF and HKE have nearly the same intensity in the different heights(below 1km to 2 km).
CONCLUSIONS
One year (May 2009-April 2010) of UHF radar data have been analyzed. During that year, three periods can be observed: the rain season, the dry season and the winter season associated with the passage of fronts (i.e large numbers of depressions carrying rain more in June). The first and the last seasons are quite similar; a lot of rain with vertical velocity of the droplets stronger at upper heights (2 to 3 km). During the dry season, the rainfall rate decreases as the height decreases. In this case, the vertical velocity increases from 3km to 1.5 km. During the wet season, the vertical kinetic fluxes are higher than during dry seasons. In contrast, during the dry season, horizontal kinetic energy is stronger (more easterly winds). For each altitude analyzed, the horizontal kinetic fluxes are always bigger than the vertical kinetic energy fluxes, and this even more so during the dry season. The next stage would be to analyze the different winds in the vertical profile of the radar and near the mountain using a Large Eddy Simulation model for two case studies (strong winds, weak winds). Figure 2 . Time series of the rain rate deduced from the UHF profiler data during the considered period between 615 m and 765 m and superposed the rain rate given by a raingauge at sea level. Figure 3 . Comparison between rainrate from the radar data(800m) and from the raingauge located beside the radar. 
FIGURES AND TABLES

